General observations of the polymorphic mangrove snail L. pallescens suggest that frequencies of the dark morph are lower in places where it shares its leaf habitat with a congeneric species than where it is present alone. The other species involved resemble the dark morph. This possibility was tested by comparing the composition of samples from two genera of mangrove trees which differ in their likelihood of having the alternative species on the leaves. The results showed the same pattern. This is a systematic effect on morph frequency, possibly selective predation, because the colonies on the different species of trees are drawn from the same larval population.
INTRODUCTION
The factors which maintain visible polymorphisms in a wide range of animal species are imperfectly understood. In molluscs, about 30 per cent of species are polymorphic in some groups, and there is an association of background homogeneity with monomorphism, and heterogeneity with polymorphism (Clarke et a!., 1978; Cain, 1977 Cain, , 1988 ).
An effect of visual predators is implied, and the polymorphism may develop because the background favours an appropriate type of behaviour either on the part of the predators or of the prey (Cook, 1986a) . The majority of the work to investigate these factors has probably been carried out on the helicid snail Cepaea nemoralis. The results have only been partially successful (e.g., Clarke et aL, 1978; Jones et aL, 1977) , and it is still possible to argue that much of the variation in morph frequency is due to random factors (Selander and Ochman, 1983) .
A very promising alternative system is presented by the prosobranch genus Littoraria, in which species restricted to uniform root and bark substrates are monomorphic while those restricted to leaves are polymorphic (Reid, 1986) . L. pallescens is a polymorphic species which invites comparison with C. nemoralis. Both have distinct dark brownish, yellow and reddish morphs. C. nemoralis is widespread in Europe and lives in a wide variety of habitats. It is always polymorphic, but variable in phenotype frequency from one place to another. L. pallescens occurs from east Africa to the western Pacific, but in a rather constant habitat consisting of mangrove trees. It is always polymorphic, but with relatively invariant frequencies, darks being the commonest morph, yellows comprising one quarter to one third of the population and orange about five per cent. Cepaea nemoralis is terrestrial, with low mobility and has a small effective population size (Greenwood, 1975) . L. pallescens is effectively terrestrial when it has settled, but has a planktonic larval stage and a high effective population size. In each case, the scale of variation in morph frequencies may be interpreted as a consequence either of effective population size or selection resulting in background matching. In each case there is evidence for selection, but it cannot be said conclusively that it generates the patterns observed.
C. nemoralis has a very similar congener, C. hortensis, which is also polymorphic. They are often sympatric, and there is evidence that morph frequencies are more divergent between the two when they are sympatric than when they are allopatric (Clarke, 1962) . This may be interpreted as evidence of selective predation, although other selective explanations are possible (Carter, 1967; Clarke, 1969; Clarke et aL, 1978) .
There are several other Littoraria species which occur sympatrically with L. pallescens. In most cases they exhibit sharp habitat separation, living almost exclusively on bark on mangrove trees. 
MATERIALS AND METHODS
The survey was carried out on the island of Phuket, in southern Thailand. Mangroves are established in many of the bays on the east and south of the island, with a few small outliers to the west. On the seaward side, the dominant trees are usually Rhizophora apiculata and R. mucronata or Avicennia alba and A. marina, interspersed with Sonneratia alba. A number of other species are to be found to landward. Reid (1985) and Frith et al. (1976) describe the vegetation at Ao Nam Bor, where the mangrove is very extensive, and the small mangrove at Ao Yon is described by Hylleberg (1987) . Littoraria pallescens is abundant, as is L. intermedia, a species which is monomorphic and typically lives on the roots and trunks. It is sometimes to be found on leaves, however, where it closely resembles the dark form of L. pallescens. The survey took place in October and November 1988 in bays around the coast of Phuket Island (Cook and Garbett, 1990) . A total of 50 samples was examined, in which morph frequencies were scored. Samples observed on Rhizophora were distinguished from those on Avicennia and scored for morph frequency in L. pallescens and ratio of L.
pallescens to L. intermedia in order to test for associations with type of tree. At each site the dominant tree species were either Avicennia or Rhizophora, and in all cases the sample was taken exclusively from leaves of trees of one or other genus.
RESULTS
The composition of the collections is given in table pallescens with Site numbers is not significant (Tau = -O17, t = 1.74), so that there is no evidence that morph frequency varies geographically. Using the Mann-Whitney test, the frequency of L. intermedia is found to be significantly higher in samples from Avicennia than in those from Rhizophora (z=3.47, P<0.001). This is probably because foliage descends lower on Avicennia than on Rhizophora, and L. intermedia is therefore more likely to be forced onto leaves at high tide.
In L. pallescens the frequency of the dark morph is significantly lower in samples from Avicennia than in those from Rhizophora (z = 3.77, P <0.001). The result is that intermedia frequency and dark frequency in pallescens are negatively correlated (Kendall's Tau=-O21, t=2•18, P< 005). The relation is shown in fig. 1 . It can be seen that samples from Avicennia and Rhizophora are widely distributed among each other, and not If that were so, the frequency of dark in the example, predators selected for a modal frequency two species taken together should be more unidetermined by frequency of background elements, form than in L. pallescens alone. Using arcsin transformed data this is found to be the case (F=1.73, P'<0.05).
DISCUSSION
The general correlation of polymorphic species with foliage-living and of monomorphic species with bark-living in the genus Littoraria (Reid, 1986 ) appears to favour selection as an explanation for polymorphism, but it could be suggested that the foliage habitat removes the animals from predation pressure, so that variant mutant forms are not eliminated (Rosewater, 1970) . The only practical way of countering this possibility is to show that systematic forces are at work. Seasonal changes in morph frequency have been demonstrated by Hughes and Mather (1986) , Reid (1987) and Cook (1986b) . There are differences in heating properties and shell strength between the morphs (Reid, 1987; Cook and Freeman, 1986; Cook et a!., 1985; Cook, 1990) . Evidence for apostatic selection has been obtained in the similar polymorphic species L.filosa (Reid, 1987) , although predators have not been caught in the act of selection. Associations of morph frequency with local features are also good evidence for systematic effects. Reid (1987) demonstrated that dark L. filosa has a higher frequency on bare Avicennia trees and yellows on leafy trees, which suggests visual selection for crypsis. The positive result reported here is that morph frequency in L. pallescens appears to compensate for the presence of another species, L. intermedia, which looks like one of the morphs. This supports the prediction from the earlier comparison between frequencies in two regions. It could be an effect of predators selecting for a modal morph frequency. Alternatively, the conditions which lead more L. intermedia to utilize the leaves of Avicennia than of Rhizophora could also favour the non-dark morphs of L. pallescens. Since the individuals on Avicennia and Rhizophora are recruited from the same larval population and are replenished by annual spawning, a systematic effect of some kind must be 
